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(54) INK JET RECORDING DEVICE 

(57)Abstract: 

PURPOSE: To permit exhaustion of ink from an ink tank 
to be detected accurately by providing an ink discharge 
detecting means located in a position of a detection 
passage through t which the ink discharged from a 
recording head is passed and a means for detecting the 
exhaustion of the ink when the discharge of the ink from 
the recording head is not detected by the ink discharge 
detecting means. 

CONSTITUTION: An ink drop 21 falling off from a nozzle 
12 of a recording head 1 1 upon a blank discharge is 
introduced into a head circuit device 17 passing in the 
detection passage of a photosensor 18 consisting of a 
light emitting part 18a and a light receiving part 18b. 
When the ink drop 21 is passing over the detection 
passage of the photosensor 18, a pulse-like detection 
signal 22 occurs a the output of the photosensor 18. 
After amplification with an amplifier 23, this detection 
signal 22 is shaped in waveform by a transistor 24 and 
outputted as a detection clock 25. Since there is no 

occurrence of the ink drop 21 when the ink is used up, the output terminal Q of a flip-flop 
circuit 26 remains in a low level. Therefore, a control part 2 can detect the exhaustion of the 
ink by monitoring the output terminal Q of the flip-flop circuit 26 via a status buffer 8. 



f 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAArcaaYhDA404007159P... 2007/06/06 



Searching PAJ 



2/2 ^— v 



[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



ht±p://www19jpdlJnpitgojp/PA1/result/detail/main/wAAArcaaYhDA404007159P... 2007/06/06 



®b*B!|#hfit(jp) ® n & a m am 
®&m&W&m (a) ¥4-7159 

©IntCl. 5 NU0E9 )tF«?SS#^ ¥l£4¥(1992) 1 R 10 B 

B 41 J 2/175 
2/125 

8703-2C B 41 J 3/04 1 0 Z Z 

9012-2C 10 4 K 

©# H ¥2-109655 

©ft ^ ¥2(1990) 4 ^24B 



©51 ? 


3 S 








AEBIZT A? 3 T 2 ^ 




8 # 


g| $ 


■jj 




SEScm^BaKTA-? 1 3 T§30# 2 


@f£ ? 


B # 


a « 


BE 


A 


KsCtl5*fflKT*L? 3 Ti30# 2 


@|g BJ 


13 # 


tsc & 






^^IR^BaETA? 3 TS30S 2^ 


©ft I 


I A 






M^MizmKT^ 3 T§30# 2^ 


©ft ? 


6 A 




AS # 




»1£ 



E *8 S 

i . ft © % m 

CI) EfiifrcSLff >^^>;*»$ttftS 

c © rc » ^ v ^^ttuisfti-f 

K -< y t 9 > 9 ft © >;fijn*ftUlt4^ > * 
> ^ S> x '> h K «3 & H <, 

(2) r«E*>*tttti*ai¥H:li. n E E 6 ^ ? 

«F»<b-r5»^iS (1) KEtt«-fy^^iVh 

(3) 1fflK-f:/*»*ftl»£tt*tfU. 



ffJE^>^D±ffittHl#R«, ffi E E It ^ ? h> 
& tt Hi 3 ft * <f >^©««(=J:oT«ffi^lHB5 

« # -r « » * s < i ) cEiMHyxyn 

(4) Wffi-f>^n±tt*tb#ftB^ K & ft 8 H 

* x 7 hlEd^fi. 

(5) B E E « ^ K tt s f' 
©RtHiDfcsflffctsqtffcaSK&tfSft, -f y 

-3 ? l> T f >^*IHEB:HJQ*^tttfc*itXWffl 
lfc:iHftit4H*5 (1) CEIH> 

? y x 7 h e » « a » 

3. & BJ! © 8* ffl © & E 
C S * ± © f 'J ffl a? ) 



-335- 



■y y?«jft£&toT*'f y * s> * v nefiKit: 

C ft * © ft ffi ] 

ffl U T -f >^*qtlBPfr6»E**tl=lRltfTi|l:ft 
* x 7 hEfiSfiB* 4 BB»&n 

t^«, c © e *is g s i* . *ptttarti=aitfc» 

SMfc £ # ( t - * - ) iDHX«)i£*M 

s> x 7 ne»*Bc*tonr^*ff«*^tJt-« 
r ft a c * < > tt to □ © ffi « K © -7 ;b 9 it t< si 

^tsct^sa^nxc^,, ± js © /< ^ y 

x 7 h 5t © -f > * i> x 7 hEfiSH^ _h ft © <fc 

!e^^fi©-o<t^x.^»n5c 

t : 5T» : o S © O ^ / x 7 t- sE H S B t 



JMB¥ 4-7159 (2) 
ii > ^y*ttft£fctoLxistfttJSg©fc£££$n 

>^oY>^c?)Si*isi^o> eji ? ai 77 £ ft 
fe^>£©g]^#!i6£$itgi-4:£i£*, e © ^ *> 

T ^ /: , 

C * B *< W ft L J: 9 t? 
l^fr Lft#6, fcffcffli'v^trjft&toli* IIS 

> 5 'J ^HH" KI4^iT*i, * , v ;i/ f J X ;U 
^7 KTIi I@©nfcto5l=*fto3ft*'f:'**© 

# A< £ 5 £ , »gCOj:^>rv?l3]^feHiliT' 

* ^ . 

y x 7 KEtt*tt*77*i/5ysB©qj:?*i: 
a^L^w^s £^g&to7j&*-c-r:/*i7jfta< 

8 £ T * <t . to*Blft*<**-e*1-ft*:!?L,-Cg 



5, jE»*TUTL*-3Tl»fc. 
(£PJ@*tf&**£fc©#B:) 



X 7 h 


E Si 


£ fi li . 


E 


0 




7 K & tt tB $ 


ft * -r 


y } i>< 


tt as 




i6 








-r v 


0 tt to 


£ to 


* ft £ s 


<— 


© 






* -a T 


K H ^ 


7 K 


h> © << 


y 




Rfc 


to *< * to $ ft « 


^ * 


<f v * 


? > 




> 






n * * to ■** « * 




ft # Hi 


* ft 


tt%m 


L 


tz 




i * 4# Si t -T 5 




( ttffi 


) 














± K 


m fiE 








> 


^ « ft j&< » it-r 


4 t . 


4 > * 




ft to ^ ft 




«fc 




t E S ^ 7 K *> 


h © -Y 


V ? *< 


ft to 


£ ft r > 




41 


* 


f > ? W ft ft to 


* S rt< 


ft to t 




£ fc J: 7 


r 




ft 


J: < -f v * W ft 


« to 



















CXlfefl) 









7 


h E 0 




1^77 










© 






7 l^T , 


El 






0 










1 


EI li * £ © - £ Ms 






D 


7 ? 0T 


h 






H H * T * 1 li a 




0 ^ * 




L T fc ^ 


T 






-^©ss^t'J^-rs 




ft mm 


ft 


. 2 li g 


S 


© 






h 




© 


t4 0 0 2 


li 






a©&)85^fiH££iT-r 




CPU 


3 


» ±EW 


fll 








R 


0 M 4 






% 


a 




* * 7 - ^ x y t • 


I- 


ffl l» t> 


ft 


4 RAM 


5 




M 






© # * 


\ 


£E « ^ fT 


« 




lj 


«j&siE]K6, to a # 




h 7 % 




x f - ^ 




/>* 

9 


7 
li 


778T«^$ft4 0 

*j a » 2 e. £ ti 




SB ft r 




* £ 01 * 


to 






& 4 y * & s. y b 15 & 


© 






1 0 li _k 


E 


E 


€1 


m 9 * b -r ^^*<Rtto 




titzfr 




* £ * to 


+ 






>^qttottto^-c*^ 


o 


Z © 




i tt to ft 


to 




1 


Oils ±K^J^^2© 


to 


rf-: - 


h 


7 C 


T 


ft 






T 


- ^ X 




7 7 7 8 



-336- 



K ffl 1} f * o 

"P*5. BHKfc^ts 1 1 li> 2 *f t 

* /< 7 ;u * x 7 h -n 7 K ( E 

£ ^\ 7 K ) , 1 3 \t 4 y <? y i 7 h ^ 7 K 1 1 t 

*-fcg«S&©>rv^v ! x7 M - MJ 7 y T * 

-f y t 5 y V 1 4 © ffj # J: £ t> "F rtMC E » ^ 7 

i 6 it + t 7 >^ i 5c^^^n^>r>^^ 

x 7 h * - h U 7 * 1 3 * ± £ 2t * |£] i= % §| 3 * 

*fc»o$ttT**?x E • "\ y K l i i* s & & © 

1 7 11^7 F@«3SBr*!), E « 7 K 1 1 
1 7 © E » ^ 7 K 1 1 £ © *f fil M #J C (4 . * - 2* 

# 9 •> 3 > k fc i> r E 7 K I kd;x*i 2 



Jffflf 4-7159 (3) 

& 7 K 1 1 © & 3 ^ . 12 0 ^ 7 Kl 1 o i± ffl II 

ffi * . *t 0 T E 4$ K i£ £ < tt o *: <f y ? 9 © 
qttij*ggB£lfc£-rs&g ( 3fi tt tB ) > - *l 
iBMcttftDJ: 0 -r > £ £ & $i| ft ic $ # $ -y- 4 

COttUHSttai** E 0 7 F 1 1 *< 15 8 SI £ 

£ © IS » ffil T li * *-A^i;'/3>r^fT^n 



^ tt ttl «fe ffi 1 Otw-P^T, #3EI££raUTS& 
* 3 H C * H T * 4«:(b«D*E»^^ Kl 1© 

0 18a, gft»18bfr&«47*H!>f 

1 8©ftfcHg»*aSE-3T^-y K 0 Eft £ S 1 7 c £ 
^ns e <Y :/ * ?fc 2 14<7t Hr>itl 8 © £ tb 

7*h-fey*l8cDtb*jK 

C © ft £ 2 2 11 4 «R S 2 3T««Stifctt 

M>^M4Ti!tB«ia, n Hi * n v * 

7 iJ777P77'26^d , HI|?CKI:A^ 
£ n T fc 0 . ^□7?A^T'tfl*flS : FQ^a7U 

7 'J 7 7" 7 □ 7 ^ 2 6 'c IB 73 4S ? Q It d u ^ ;^ 
© * 2 "C * a Ufc4«-3tJ:EMia2li7'j7 
7'7D 7 7*26©ttJ7:ifg^Q£XT--?-X'<7 



ft C . * £ * M 1= fc IJ * 2 ft ffi 5 © -f >^ ifl 

its fcJflH$2©CPU3li, X r 7 7" S IT 
fcb^tf-h7£:frLT?'J7{I^CLR£ (^5 
Ha) ^^>^qttli^aJSBl 0 © 7 'J 7 7* 7 d 7 
7 P 26fItb^L, 7 ij 7 / 7 D 7 / 2 6 H 'J 7 
t4, Hr, 77*S 2fE^Si9i:WU 

SqtfcU**ff*-fr^ X f 7 7* S 3 t £ Ifc l: i ») 

ttm$nfc^>^»*<A h 7 k @ a g r 1 7<c?ijji 
cir, ± © «t 7 i- s -f>^js*<D±itj^nn 

7 'J 7 7 7 D 7 7* 2 6 O Hi ?J ffi ? Q li ^ 5 0 
C O ^ J* T? S t *D < 'W L' ^ i ii 5 fl — Tjs 

*D< ^tfj^ D 7 ^ JJ 4 L 4 I* «D t » 7 'J 7 7* 7 



— 337 — 



p v 7 




T 




-r 


to < n 












7;-r7 7 , S4TCPU3l±;*T 


- 








'J 7 ^ 7 □ 7 7 2 6 


© 


to 




? Q 


-f U < ;U 5 £ *I St f 5 a /^ 








;!/ T? * 


ft 1* ^ > ? to <t b ft T !? . 




> 






W Wr r 5 o - 3S , n-)^;i/t*n 


\i 




> 


? ofc to 


ft « *) ft T €> r . > 7 ft i: 


n 


Wf 


t 




L/ r > ;f?yS5T^'J^HI 




L 


X 


-f * * 


Wft©75-A*Hg*0<r^7lf- 








fg * ffl 


l>t ttJ^J f 5. £ > * r 7 7 S 6 


T- 




a 


ON © ^ 


7 ? > S UJtBC»t"875-Aja 


m 


t 




T . S 










h a ;u 


& S * ff ft 9 0 








*? 


. ± & cd ff £ 0: CP ft ft H . ft i: 7 


•J 


v 


h 


» ft so 


© £ qt to . £ £ l± EP ^ «Ht * k fr 


fc 


ft 




% m » 


a 2 qt to * i= ft s B 








HlftWlfciH; * H « W T li S tt 




Nf 








i 


0 


i: 


J: o X 


<<>^iittie>w*ff£&fti>. c ft ic 




-3 






>*»*<IH*aa*-*ffiBKBS2 


8 




ss 


tt $ ft 




? 




ft 


& to 95 












si ii -f ^^©^©^fc^fctof 






> 




tft{liS52 0^^flHlKElT*5 o RE! 


K 




I* X „ 


2RfctfJ©IBES^7Kl 1 © y X ;b 


1 


2 




* tt to 










a ft u 


-Cs7FISIVSI17lc«frftS. 




- 


T" 


m s 


ft * ^ >;B«»Htt*SLT* 








> * M 


2 1 *< « fi 2 8 i: 1 L i: > ^ 


« 


i< 


m 


e 2 8 


ra i= * fc o . * v -< > t m 2 i * 






T 


m ft 2 


8WK*toff*2 2*<»ft*. 








a t 


^ ss 3 h t isj an: , c © tfc to d 2 


2 


(i 


if 




4 








£ £ 2 


3, h5>^**20*^UTttto 


? 


o 




* 2 5 


£LT7'J7 7*7D 7 7*26©? 


D 




? 


as 7 c 


K C A # 3 ft . 7'J7 77D'^2 


6 


to 




* g ? 




*b 










l 


*< 




Hi $ ft 


tt ^ © T n 7 'j 7 7 7 n 7 y 2 6 O 


to 






? Q tt 


o 7 u^^©£iT-fc*<> 









»HB¥ 4-7159 (4) 

6 IC s **l»©ttO*16«KO^T»6Bltl t R 
4? ^ *BHfttf*7BM::fc^T*2Riatf*3HI 

BJ3 * w as -r * o 

4 o I 0 I- i\ t s ^7 KBKKI 1 7 O E » 

7 K 1 1 b (0 M fil E Mi: IS x *-A#5?i/3> 







1 © / X )V 1 2 A> ^ D£ to $ 




t 


x C © ^ ft 


Ct^TP 'J 7 7* 7 D 7 


7* 


2 6© 


to Q ^& 




> 


* « ft 


* tt to 1- a = 






& ± © 


i r © 


* ft M 1= 4? T fc . $ tt to 




«= « a 


2 8 * ft l» fc 


^>^>ito8e2 0liJ:oT 




> ^ ?t 


to © w m * m 


tobx cftKg-3^Tf> 


? 


to ft * 




© T , 5fe©^Jfe^Ji:[SI^, 




K S < 


Y > t V) ft $ 








Jt 2 © H MS 9 


1 i: jb" ^ T B 7 * h > 


l 


8 . « 




K @ « « B 1 7i:ESbt 






A, 7 K 1 1 ffl'J 








&t to b$ © ❖ ^ 






tt Hb © 




a - t a< bj m t « a 0 






EB^7 K 


6Ejg^^©fStfpIb|@^^ 


t 


7 

4 # ;i/ 


■r A/ + 5 4 y 


sa © # ft ic tt , E 0 a. 7 K 




© fl5 4ffe 


\z 7 t b "b > 




T 


, >r ^ 


^ qt to © * * 






$ 6 K 


. * ?S |i 7 


T ^ > 5 'J Si B © ft IC fe . 


« 


9 s n 


^ 9 - K 7* p 






T- « 


* t> © t * a 


o 



-338- 



. c a w © a * ) 






* ft W c J: ft 1* 


> < 4 > * ft £ ft 








& t 


4 . ■»! * 












* 1 ei B * » 




B * 


77^/; 'J K IB 


\zmm b & <d - zmw 


4- S 




2 0 14 3? 1 E © K & SP © 


IS £ 


* -r as # ff f& H > 


*3BIH > ^ qfc tfe til ffl 


£■ ^ 


i" 13 ft B ^ * 4 a 


KCF*5Btt**£ifefll0 


n ft 


*tt«t«7D- 


+ - MtfM 5 


+ - 


h s * 6 El & C5JB 


7Hli***3fiW®ft©SS 










2 « ft « « 






10. 20 


> * qfc Hi ft as 




i i - e » ^ '> 


K 






> * 




1 7 - "s -y K HI 






1 8 - 7 * h -b 






2 8 - « S 







»■¥ 4-7159 (5) 

2 12) 




IE 



2 - 









CPU 


~3 



^-6 



ROM 



^5 



R A M 



^7 "life 



-339- 



% + ® 




CLCLR 



c. a 



QTT) 




-340- 



